Traits of Panax ginseng hairy roots after cold storage and cryopreservation.
Panax ginseng hairy root cultures were established by infecting petiole segments with Agrobacterium rhizogenes strain 15834. Hairy root segments including root tips placed onto phytohormone-free 1/2 Murashige and Skoog solid medium and stored at 4 °C in the dark for 4 months, resumed elongation when the temperature was raised to 25 °C in the dark. For cryopreservation, a vitrification method was applied. Root tips precultured with 0.1 mg/l 2,4-D for 3 days and dehydrated with PVS2 solution for 8 minutes prior to immersion into liquid nitrogen had a survival rate of 60 % and could regenerate. The hairy roots regenerated from cryopreserved root tips grew well and showed the same ginsenoside productivity and patterns as those of the control hairy roots cultured continuously at 25 °C. The conservation of T-DNAs in the regenerated hairy roots was proved by PCR analysis.